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(57)Abstract 

PROBLEM TO BE SOLVED: To achieve a chemical sensor that has mechanically 
and electrically stable in structure and at the same time can be adjusted 
according to the needs in analysis treatmenL 

SOLUTION: A substrate 2 is connected to a first fine-particle layer (a) via a 
ligand 9, a bifunctional or multifunctional ligand 10 is connected to the first fine- 
particle layer (a), and further a fine-particle layer (b) is connected to the 
bifunctional or multifunctional ligand 10. The processes are repeated to form a 
fine-particle structure 3. In the. fine-particle ^structure 3, each fine particle 8 is 
connected each other or to the substrate 2 by the bifunctional or multifunctional 
ligand 9 or 10. 
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(57) [giSi] 
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14i3fir^^ 1 0 b . 2 -etSttXtt^WB^IiBBfi^^ 1 




1 0K:j;bi:i-»icsic;:/xt*»«2{c»^snri^5 
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jf^fiS-r -2. c i^^tiiti-rsw*:^ 1 7iM4 i^-rnA^ 1 IB 
Wit-r^n^m s x» 9 iBig®{b^42 
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Itffif SC<!:*m<J:-r-Si»*:^87!>Ml 1 Ufti*^ 1 
Cit*^ 1 3 3 J:ia^iKi^^3&<*^SSn^^S£iic j; 0 

1 4 ] .hia'«i&^-*i3ti*«, 

miss^*iiffli-rsci4#®£-rs«*^i 3iB*g®{t^ 

ct^m^kt-ri,n^ i 3x« 1 4iatgo{fc^:fe> 

1 6 ] ±^W(&^m^mt. ««i5iis±K:*i 
i^r±tBitig«^i-i*:ibsnxi^a c i ^#iS:i-r* 
ft*« 1 3 TiiM 1 5 t,»-rn*> 1 9cmo>it^-^ 
20 [if«3l 1 7 ] ±sai(3fe^^«Jt<*©±aJX«i*JSP{c<b 

m^ms Tis 1 6 m>-rnt> i latsw^bf^-b >if . 

1 8 } n^m 1 TbM 7 i,i-rti6i i iBi£©m^ 

SBttT-^/M^ra^im 1 ©Si«[^)i£?&ig^r^.xs 

i, 

30 -^r^jimt, 

±fB2'StgttX{i0^'&fig14i2a^«:§ e-fcC^m^M^ 

se{4-?-=&if$-^-r^xgi. fe2'S«gttxi*^'etBiB{4^ 
{cse^c2.sstet-?;i^ss^-r5x®£?:i^Diiu> iia 
s^cc^ig(©m^^mMi*a®-r^> c t ^m^tti 
imm 1 8 iB«gm^ «3&^*©Mji*fe 

40 [ 0 0 0 1 ] 

?stiX»«+a©»«fti^Mdi-rs^b^-iH>-y-£bt: 
3ti*©S^3t*a«:M-r^. 

[0 002] 

[Se*©S5l5] 'fb^Mffi©d^!SRD^J^"^®©^lfK*j 

te^*;*x;&t^tH-r-S:fc*t>©{t^-fe>-9-©SSS*5 

50 ffi^©'(b^-fe>t»-*5TliSg$nTC^^>. ^<©{b^-fe>-9- 
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[00:03] Sfc. 1S!^ST*^]0. 1 — 1.. Oppm© 

Ti'-fe:7':SfM-e*.5i£i^^*5*-S. 10 
[0004] 

[^HjdJ^^UJ:^ i-r^iSS] 1 9 9 8^^J©^W 
it^l 0-285 6^ (H. Wbhltien, A.W. Snow, Ana 
1. Chem. 1998. 70, 2856) {CT. ^^ifC^SSi^ 

S^tt. -fe i/f ^2#Hatc*5i* •& h 

JcO^^tL'. 2. 7 p pmS-eCT) h;l'X>;|r^tB-rSC 

i*it?t^, f-h-7i'aax5=-U> (TCE) S.O'7*u 20 

[0 00 5] c ©s:S«K:is*g$ nfc-fe >-i^-». ^ < 
^.*WbTi,>-63&5. -e®«jiK:J:»3. ^fficD^Wei©*! 

[0006] ±a©igSK:M^5^T^c$ tlfc«> 

®-c*«3. »tf!B!l®Maitctet,i-cSI^©MM«:ji-^-r-5> 
J: 5 -2.SfeiK^»^i**«-r ^m-^7^>'^ 30 

[000 7] 

ovxttssccis^ § nr s . 40 
[0008] mmt. 

SfSUC^o 2'stgttX$*^'gfigtii5(aT-(Cj;9, 2JW± 
[0009] 2f:%a^©Sf S LCi^©JKi^K:*5l,^-C«. 50 
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Mfc©^fii^Jl«:^@«j£(CJI?RRb. &S®SS3&^^<!:@if 
ST2.H©m^*s 1 XW^©iBfi[^(c J: DtlStcS 

[00 1 o].m«, se^^iSbfcf). iBrt-c^si 
m^^©ta2S^K:s§®^ife2,i5fit^^fl3t,»r*> 
[0 0 1 1 ] j?sui=>IISt©?gSi«:*Jtirt3:, lefi-^ 

[0012] ieffi^B. m^VS.jt)\'t>-:fVr)\^'^}\^'^'y 

iPhm^-C^i>, 7)l't»tct,-)-crj:< . Z-^t^l&rj^ 

[0013] Mmjtsmmmicisi^xit, w&^m^t^ 

[0 0 1 4] 2j£^^tt. #{c±a©J:e>^jm^7* 
vNVxr&-p-c. «6^Piit©rBi(c»stifciJ(iU:©sste 

[0015] *fi?a«:^^m-?7^/Wxtt. #{c. ^ffl 

[0016] *^H3tc-^s^b^-fe>t^«. i^tax 
-c< #(c±^e©m^^7=-'^Mx^^i;t> -fb^-fe^tfcaffl 

[ 0 0 1 7 ] u < ±ieSSt«i^e©^m*?:^tB 
[0018] 2^^Bj«cteti-c. le&^t*. ^Uisns^ 
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[0019] $ 6tc. :$:WM<Dift L.C^^J5S(DJfJ^.iC*j 

[0 02 0] 3 P>iC. :$:mm<OHt. l/C^^JS©^^,0C*5 

[0 02 1 ] T>*-T. x.^y- 

[0 02 2] 3(s:^H^©:H:#a^^J:JliS{^fCfctiT:. {t^-te 
[0 02 3] #tc, tS»^«itf*WJ'^©^m*©^^b 
[0 02 4] SiD^C. ^St^^itm*. 2o©h>^.;U 
[ 0 0 2 5 ] ^f? a O < 

( I c) i>cx:±mmmm^t-Wit^tih, 

[0 026] Mi^mfmmmicj^tnt. it^mmm^ > 

[0027] *:^?§«3<?^S^a-?1i3tft®»jt* 

Xigi, HI ®^ST-)lK:2'gtgttX«#mgtti2fiT- 

CD 2 WtBtt^iW^'i'tgSe&^-K s e.^£ -saiS^Ji?:^-^ 

[0028] faa^^«j£ft^{*®)li?^l*> »S b < » 5 
0—1 0 0 nm-rS)^. Sfc. SfS^Jr^OJ&BKfct,^ 

•r. m^-^tatm*. 1 o~2 ofli©)i*>6m3n 

[0 02 9] *iM-cffic^S rjs&^-j it,^5fflll«. S 
755 1 )im«T©a^^^j^t-fe®i-rS. *#6?g«: 

b < »iS^ 1 0 0 n m&.y-C. <fc OJ?* b < W2 0 n m 

[003 0] JiiiOJ: ^(C. *%?gtc^€>«-?7'''NV ;^ 
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[003 1 ] 2 Wtei4X«^*tei4i5{4^-=&ffll>€)C t 

[0 0 3 2 ] y^^mmi^^^^wjimL'f-WMmt. ib^ 

±tB,i h > -"b^m h 7 > X ^ ^r^^ L . 2 -:>©Ji6StPgM 

^pLit. TMichael S. Montenerlo et al., Te 
chnologies and DesiQns for Electronic Nanocomputer 
s, The MTTC Corporation, McLean, Vircpinia, 1996, 
p. 10 et seq.J {CfatSSnxi"^. h 9 h 

30 T'SSlMs rj.M. Rabaey, Diqital Integrated 

Circuits: A Design Perspective, Prentice Hall, 199 
6 i -p. Ta.C. Seabauqh et al . , IEEE Transactions 
on Electronic Devices, Vol.36, No. 10, 1989, pp.232 
8-2334 J . lAppT. Phys, Lett., Vol.59, 1991, pp.3 

413-3415J s^tci^fflcciBtg^nrc^S, 

[0 03 3] *#6Hjr'«> h^UiyXHtthl/C^mb 

«, 2'tt^X«^'SHg14iB{4^-*W-rsai&T-t«jtft 
[0 0 3 4] 

[ 0 0 3 5 ] la 1 », *l6BJ4JSfflLfc'(t^-fe>-9-l © 
50 v:^*-5)C»WS^U3>^*<vm<»:L/r?&B£3n/cSffi2 
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^W3<Dm'mm^imt.cmm-r^'£^^^^i>m^. mm 

[0 036] mLl-m^W3 i»ffi2 iW^^t^^B;^^ 

^Iten. ^&^8», (linlcing molecule 

s) -r:^d:t>-^iBffi^9K:<l:f)S®2(Cig^Snri:>S, 
m^8^a«2iC@S-r-5CDfCiif®fj:iEfi[^^9 i 

Sj&i^^^cO. S«2©Mif4ibr^f7;^S«*sfigffi 

5 y 7"a t;u by X h +->2x-7 > ^ffli^-S c i Jli5-t?:& 20 
*?t. ^lCO)latc4Bl>r&ISfit-^8«, 

L < it. 8 2 (casT s leia-? 9 1 itmrj: 

[0 0 3 7] j^ie^8©»l©BaO±JlK:». 

8©ll2©)ib*5gt^^nrt,='S„ ^2©)lbF^®S^ 
iK[-?8». i:3^©<»:*5i3. 13(iT-.l 0«:J;D^10[)Ma 30 
©St«l[^8«:^^$nt:t,i*ti*>K, »2©gbF«it? 
*BS:«:Jg-^§ti-Cl:'€>, C©*MWc*iUri3:. 112© 
Jlb©±JiK:. 3 msoBc^^wri^S. c© 
J:5tc. :»2©Jlb©JbJi5ci-:>jjtJb©Ji^l9:wrfe± 
C©ii^, SHii, 12<S^1 0^/M^-CT{4©)lK 

®)©i£ti^g:ltc-r2>/ca?)(c«. a&^lf^ftS:^© 

4^^oc-rs/cise)(c«, aiK^itjtf$3©ii^^^— st^ 

W. ^SiK^-#Jtft3©«t©^H*ffj5 0~1 0 0 nmi 

[0 03 8] {t^-fe>lM ©31JR14«:r^±5-t±Sfcst», 
*±{i©mT-)l©±gPiCjStR> >-:fl'>i:^lfi>i}>. 
* S l ^ 3 F»3 {cy > :/ U > *a*iit? J: ^ 

CCjllRy >:/U>?r^ltifc«t>tc«. ■Plx.ti, rs.w.Le 
e et al . , Langnuit, 1998, 14, 2857; F.L. Dickert e 
t al., Adv. Mater. 1998, 10, 149J (CgeigSnTlJ-S) 50 
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[0 03 9] ^S-?- 8 ^tgSKJS^-r SiefiL^ l O (C J: 

i>o/c^{b©:frf^j^D^-a{t©s«, mi&<D^mmic.i:<o 

•<^§n^. se.K:, ^W1^5^Sfe«l[T-1t^i*3©Mf4© 
#ttK:j;-p-c«. SS)aT-8X«lSfi^^9. 1 O'N©®^ 
jOS^i^ S C i * -5 . ie{4^ 9.10 ©^YfcTK^It© 

{CJ; O'ffc^-feVlM ©iltf?tt=&Jt«^fl«J^fcffl{S||-rS C 

0 ©{t^fl^#14*il^©#ffi-r^|g-r ^. c i fc J: > ^ 

WSiSH-l l©®«^{SJi-rSCi*5-r|e5. 

^tt. WTktt, 5¥#t4, -e®ffe©^fc^&^^.cWSgtt©IR 

sc/ffliM^ie&^g. 1 otc^AUT. 75-*fi?!i^j^i 1 

(0'®M^\m.r i i (C . 7j<#©:^S%^M©®«r^ 

[0 04 0] nm.ic. #«©^w^©tR»*{©i-rsfc 

SS[&iP8©«i^^S?Tt>3:^ll*>631JRL. SCf/X 

^&^8©S*M^<!:L-C. {t^fl«}K: 
^14^c^^e^5^©M»ft€rffit-^-5.<i:ckl,i. 

[ 0 0 4 1 ] 0 2 (c^-r J: tiimmmm.\t. m^^m^ 

if-C^^©ae,S^S (self-assembly method) CCj; D 

ie{4^9?:i»«-r^. iH{4^9«. ^hKm'&omL^ 
8«:feiK-^t?#-5. ««^ffi©ffi^a^9(cgSi«iE^=■8^fe 

-^-r-sc iKj;!?, isi©'^s^^)iaA5?f^RS$n^, m 

i-^-cm-?- 8 kl^WfgttKa-T- 1 0 L , s e.K C 
©^WBgeiEte-?- 1 0 ^/hL-C;X©mT)l b 6 
tiS. c©i:5K. m^^8<^:^^•&ffitti^^4^l 0^)111 

[0042] 

[^Jii^] Td.V. Leff, L. Brandt, 3.R. Heath, Lang 

muir, 1996, 12 , 4723J OClHtg^tl/cSSS^KiJ: 0 , * 

©iotcor. ea«^§n/ca^©»ffi^^)iA^6^^?> 



C6) 



[0 043] xify — 7■cI^^•y— ju, 7k. -^^if 

[0045] fsa^^ffiffl-r-s c i(c i 0 . *^Bj*® 
€. c i Jc J: O . *i%BjtG*jw *^ti^iijt*^tiS£*© 
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[0 04 6 ] 

[0 047] :^^mic%.?>w&^mmw<Dm^:^ 

■mt. ig{4^^^>L/-CS«i^lCDS(&-f-Jl<*:^i?>S^ 

[13 1 ] ^^B^^asofc-fb^iz 

^•ria-c*-5>. 

[H2] *^H^^afflufc^&-?i«ef*©«5S^i*ffl«: 

[^g^©SiBj] 

1 -fb^H2>-9-. 2 ss. 3 es«t^«jt<*. 8 a 

ifc-?^. 9 iBtit^. 1 0iB{4^> 1 1 f^^^H- 



mi] 



im2] 
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